Objectives: To describe change in balance confidence, and to identify associated factors and disabling consequences. Method: Secondary analysis of 2 years of data collected from 272 older women enrolled in a randomized clinical trial of fall prevention. Balance confidence and disability measures were assessed at baseline, after the 12 week intervention, and at 1 and 2 years follow-up. Associated factors were measured at baseline. Results: Balance confidence varied at baseline and decreased 5% over 2 years, but no variables predicted this decline. Baseline balance confidence was associated with poor physical function and mental health. Decreasing balance confidence was associated with increasing impairments in balance and hip flexion strength, increasing functional limitations in mobility and chair rises, reduced physical activity levels, increased activity restrictions, and decreasing social networks. Discussion: Decreasing balance confidence
older age, female gender, having a history of falling, self-reporting poor health, sedentary lifestyles, mobility limitations, lack of emotional support, obesity, polypharmacy, feeling unsteady, visual impairment, and stroke (Austin, Devine, Dick, Prince, & Bruce, 2007; S. M. Friedman, Munoz, West, Rubin, & Fried, 2002; Lach, 2005; Murphy, Dubin, & Gill, 2003; Oh-Park et al., 2011) . Fear of falling consequences identified in previous work included declining physical function, lower activity levels, and limitations with instrumental and basic activities of daily living (Deshpande et al., 2008; Hadjistavropoulos et al., 2007; Mendes de Leon, Seeman, Baker, Richardson, & Tinetti, 1996) . In one study, fear of falling was persistent in 28% of participants over 3 years, and 51% never reported fear of falling (Austin et al., 2007) .
A better understanding of how balance confidence changes over time and its consequences would help in the design of interventions to reduce the morbidity associated with falls and disability. Therefore, the purpose of this study was to describe change in balance confidence over 2 years and to identify its predictors and associations with disability in a randomly selected sample of community-dwelling older women at risk for falling.
Using the disablement process model (DPM) as the study framework (Verbrugge & Jette, 1994) , it was hypothesized that balance confidence was a complex intra-individual factor associated with increasing impairments in balance and leg strength; functional limitations with mobility and transferring; and disabilities in physical activity levels, activity restrictions, and social networks. Predisposing risk factors and pathologies were used to predict change in balance confidence. See Figure 1 for a graphical depiction of the study's conceptual framework.
Method

Study Design
This study used 2 years of data collected during a randomized controlled single-blinded trial, the Fall Evaluation and Prevention Program (FEPP), a multifactorial fall prevention intervention including exercise, environmental modifications, and education (Wyman et al., 2007) . Data were collected at baseline and post-intervention at 12-weeks, 1 and 2 years. After baseline assessments, participants were randomly assigned to a 12-week fall prevention treatment (n = 137) or health education control group (n = 135). Treatment group assignment did not have a statistically significant association with balance confidence baseline or change scores, so the two groups were combined for the analyses. The protocol was reviewed and approved by a university Institutional Review Board (IRB study number 0612E97849). All participants gave informed consent before data collection.
Study Sample
A sample of 272 community-dwelling women aged 70 years and older with increased fall risk was randomly selected from the population of Medicare beneficiaries living in the Twin Cities metropolitan area. To be included, participants had to be without significant cognitive impairment with a Mini-Mental State Examination (MMSE) score >23, reside outside a nursing home, be able to walk 30 feet without stopping with or without an assistive device, be able to understand and read English, and have a telephone. They also had to be at increased risk for falling by demonstrating postural instability on balance testing and having at least one of the following fall risk factors: orthostatic hypotension, low body mass index, falling in the past year, MMSE score 24-26, arthritis, stroke, two or more chronic illnesses, three or more prescription medications, or urge incontinence. Postural instability was present if participants failed a tandem walk test or if their Berg balance score was less than 45 (Berg, Wood-Dauphinee, Williams, & Maki, 1992) . Participants were excluded if they had an artificial leg or leg brace; were involved in regular exercise for 3 or more days per week; had unstable health problems prohibiting safe, independent exercise; were terminally ill; or had poor corrected near visual acuity ≥ 20/70. There were 4,112 women assessed for eligibility, 41% did not respond to recruitment efforts, 29% were ineligible, 23% refused participation, and 7% enrolled in the study (Wyman et al., 2007) .
Data Collection Procedures
All data were collected in the participants' homes by the same research nurse practitioner who was blinded to group assignment. Participants self-administered the questionnaires and the nurse practitioner conducted a health history and physical exam, and administered performance-based tests.
Measures
Balance confidence was measured with the Activity-Specific Balance Confidence Scale (ABC), which includes 16 questions rating the degree of confidence participants have in not losing their balance or becoming unsteady during activities of daily living. All items were rated from 0 (no confidence) to 100 (complete confidence) and averaged to produce a total score ranging from 0 to 100, with higher scores indicating greater confidence. The measure has demonstrated high internal consistency (Cronbach's α = .96), strong testretest reliability (r = .92, p < .001), and good concurrent and discriminate validity (Powell & Myers, 1995) .
Factors associated with change in balance confidence were categorized as predisposing risk factors and pathologies. Predisposing risk factors included demographic, quality of life, physical and mental health, medication use, and fall variables. Demographic variables included age, years of education completed, race, marital status, annual income level, and living arrangements. The Cantril Self-Anchoring Scale measured self-reported overall quality of life as a single item ranging from 0 (worst possible life) to 10 (best possible life) (Cantril, 1963) . It has demonstrated good test-retest reliability and validity (McDowell & Newell, 1996) . The Medical Outcomes Study 36-item Short Form Health Survey (SF-36) was used to measure different aspects of health. It includes eight subscales measuring overall general health, mental health, limitations in physical abilities, social activities, and usual role activities. The subscales include physical function, role physical, general health, vitality, social function, role emotional, mental health, and bodily pain. Subscale responses were transformed into the recommended standard score, ranging from 0 to 100, with higher scores indicating better self-reported health status (McHorney, Ware, & Raczek, 1993) . The SF-36 has well documented reliability and validity (Ware, 1993) . Multiple medication use was defined as using four or more prescription medications at least weekly. Falls and fall injuries occurring before and during study enrollment were measured. Falls and fall injuries occurring during the study were reported on monthly mailed fall calendars. Fall injuries were classified as serious, moderate, or mild. Serious injuries included (a) fracture and joint dislocations, (b) joint injuries other than dislocation (e.g., serious sprains, hemarthroses, or nonspecific joint injuries that result in hospitalization or decreased activity, (c) lacerations requiring suturing, (d) head injuries resulting in loss of consciousness and hospitalizations, and (e) internal injuries resulting in hospitalization. Moderate injuries included other soft tissue or joint injuries that resulted in seeking medical attention either through a physician's office or emergency room, the use of x-rays or other diagnostic tests, and/or that resulted in restricted activity for at least 3 days. Mild fall injuries included abrasions, soft tissue injuries, and cut skin not requiring stitches for which no medical attention was sought. Falls occurring prior to study enrollment (called fall history) were reported as the number of falls incurred in the past year. Injurious falls occurring in the year prior to study enrollment (called injurious fall history) were reported as occurring or not.
Pathologies included the presence of urological disorders, visual and hearing impairments, number of chronic medical conditions, cognitive impairment, and depressive symptoms. Urological disorders included the following: urinary frequency, nocturia, and incontinence. Visual and hearing impairments included glaucoma, macular degeneration, vision loss not corrected by glasses, cataracts not corrected by surgery, vitrectomy, double vision, recent retinal bleed or detachment, severe hearing loss, and use of a hearing aid. Participants were asked if they had any of 11 cardiovascular, 12 neurological, 8 musculoskeletal, 3 endocrine, and 2 pulmonary chronic diseases, osteoporosis, anemia, and cancer. The number of chronic medical conditions was determined by counting the number of diseases reported. The MMSE measured cognitive impairment. Participants had to have a score of 23 or greater to be eligible. The maximum score is 30 with lower scores representing greater impairment. It was used as a continuous variable to determine if mild cognitive impairment was associated with balance confidence. The MMSE has consistently demonstrated good internal consistency, test-retest reliability, and validity in several studies over time (Tombaugh & McIntyre, 1992) . Depression was measured with the Geriatric Depression Scale (short version), a reliable and valid self-administered questionnaire that includes 15 questions on affective characteristics of depression. Scores range from 0 to 15, with higher scores indicating greater depressed mood (Friedman, Heisel, & Delavan, 2005) .
Consequences of poor balance confidence were defined as impairments, functional limitations, and disabilities according to the disablement process model. Impairments in balance and leg strength were measured. The Berg Balance Test (BBT) is a performance-based test where balance ability during 14 activities is rated from 0 (poor) to 4 (best). Scores are summed and the maximum score of 56 indicates optimal balance. It has strong inter-rater reliability (r = .88) and correlations with measures of spontaneous sway (r = -.55), the Tinetti Gait and Balance Test (r = .91), and Timed-Up and Go (TUG) scores (r = -.76) (Berg et al., 1992) . Hip flexion strength was measured isometrically as force in pounds using a MICROFET-2 hand-held dynamometer (Hoggan Health Industries, Inc., Draper, UT). The average of three trials from the strongest leg was used and measurements were normalized for height and weight (Jaric, Mirkov, & Markovic, 2005) .
Functional limitations with mobility and transferring were measured. The TUG test is a reliable and valid measure of functional mobility in older adults. It involves observing and timing (in seconds) participants as they rise from a standard armchair, walk 10 feet, turn, walk back, and sit down again. Shorter times indicate better mobility. It has strong inter-rater reliability (Intraclass correlation coefficient (ICC) = 0.99) and intra-rater reliability (ICC = 0.99), and is correlated with measures of balance, gait speed, and activities of daily living (Podsiadlo & Richardson, 1991) . The repeated chair stands test measured functional limitations in getting out of a chair. It is scored as the number of seconds it takes participants to rise from a seated position without using their arms for five full stands as rapidly as possible. Longer times indicate greater functional limitations and it has demonstrated good intra-and inter-rater reliability (Csuka & McCarty, 1985 , Ostchega et al., 2000 .
Disability was measured with physical activity, activity restriction, and social network scales. The Physical Activity Scale for the Elderly (PASE) measured physical activity levels. Participants rated the amount of time spent doing 11 occupational, household, and leisure activities during a 1-week period. A weighted score was calculated for each activity by multiplying the frequency of engaging in the activity by the hours per day of activity. All item scores were summed for a total score. Higher scores indicate higher levels of activity. The PASE has exhibited good test-retest reliability (r = .75), adequate internal consistency (Cronbach's α = .69), and good validity with other measures of fitness (Washburn, Smith, Jette, & Janney, 1993) . The Survey of Activities and Fear of Falling in the Elderly (SAFE)-Activity Restriction Subscale measured activity restrictions. Respondents indicate whether or not they perform 11 daily activities, irrespective of fear of falling. One point was given for each activity performed. Scores range from 0 to 11, with lower numbers indicating increased activity restriction. It has acceptable internal consistency reliability (Cronbach's α = .71) and validity . The Lubben Social Network Scale measured social networks. This questionnaire contains 10 questions assessing the frequency of contact with family and friends and the presence of confidant and helping relationships. Each item is scored from 0 to 5 for a total score ranging from 0 to 50. Higher scores indicate larger social networks. It has been widely used in both research and clinical settings and has demonstrated relationships with several health indicators including mortality, all-cause hospitalization, physical health problems, depression, and other mental health problems (Lubben et al., 2006) .
Statistical Analyses
Generalized linear mixed models (GLMM) for repeated measures (Fitzmaurice, Laird, & Ware, 2004) were used to describe change in balance confidence, impairment, functional limitation, and disability variables. These models estimate the mean baseline value, and rate and shape of change over time in the dependent variable. Analyses were performed using SAS, version 9.1 (SAS Institute, Inc., Cary, NC). The PROC MIXED procedure was used for normally distributed variables using random effects covariance matrixes. The PROC GENMOD procedure was used for non-normally distributed variables using the log link function and gamma distribution. Degrees of freedom were determined with the Kenward Rogers method (Fitzmaurice et al., 2004) . Treatment group assignment was controlled for in all analyses.
Unconditional (no predictors) models were computed to describe change in balance confidence, impairments, functional limitations, and disability. Baseline variables were added to the model to identify predictors of balance confidence. Variables with a p < .05 in univariate models were entered into a multivariate model to identify independent predictors of balance confidence baseline and change estimates. Correlations between predictor variables were calculated to assess for potential collinearity.
Balance confidence (ABC score) was added as a dynamic predictor to the unconditional impairment, functional limitation, and disability models to identify consequences of change in balance confidence. Group assignment and age were added as control variables. If the sign of the estimate is positive, then as ABC scores decrease over time, so too does the dependent variable. If the sign is negative, then as ABC scores decrease over time, the dependent variable score increases over time.
Results
Sample Characteristics
The 272 female participants had a mean age of 78.8 years, were predominantly White (98.5%), well-educated (60% had greater than a high school education), and had low to moderate income (68% annual income < $35,000). Participant attrition was low. Only 20 (7.4%) participants withdrew from the study. The sample size was n = 272 at baseline, n = 263 at 12 weeks, n = 257 at 1 year, and n = 252 at 2 years.
Change in Balance Confidence, Impairments, Functional Limitations, and Disability
ABC scores varied significantly at baseline and decreased over time (Table  1 ). The first model plotted in Figure 2 presents the unconditional predicted ABC scores at each time period. These results show that participants experienced on average, a decrease of 5% in ABC scores over 2 years.
The BBT, TUG test, hip flexion strength, activity restriction, Lubben Social Network Scale, repeated chair stands, and PASE demonstrated statistically significant variation in baseline scores and in change over 2 years (Table  1) . The unconditional change models plotted in Figure 2 demonstrate how function in these measures worsened over 2 years. Table 2 presents the results of the single multivariate model identifying factors independently associated with baseline ABC scores and change in ABC scores over time. The baseline estimate (of ABC scores) demonstrated significant variability indicating that participants had different levels of balance confidence at baseline (β 1 = 3.93, p < .001). However, the linear change parameter was not significant (β 2 = −.01, p = .80) indicating that this set of variables does not predict linear change in balance confidence. Three variables were independently associated with baseline ABC scores (Table 2, column 3). Higher scores on the SF-36 physical function and mental health subscales were associated with higher balance confidence at baseline. Unexpectedly, higher SF-36 vitality scores were associated with lower balance confidence at baseline. Baseline vitality scores were moderately correlated with baseline scores on the Cantril (r = .51), SF-36 role physical (r = .53), SF-36 general health (r = .53), SF-36 social function (r = .52), SF-36 mental health (r = .55), and Geriatric Depression Scale (r = .56). Thus, issues of multicollinearity may explain this as a spurious finding. The only independent predictors of change in ABC scores were the SF-36 role emotional subscale and having a urological disorder (Table 2, column 4). However, these results are inconclusive as the linear change estimate was not significant in the overall model. Table 3 presents the associations between change in balance confidence and change in impairments, functional limitations, and disability. Each line Note. Change in all variables was statistically significant with p values ranging from <.05 to < .001. The y-axes do not start at 0. In Figure A , the vertical axis represents the Activity-Specific Balance Confidence score which ranges from 0 to 100, with higher scores representing more confidence. In Figure B , the vertical axis represents the Berg Balance Test score which ranges from 0 to 56, with higher scores representing better balance. In Figure C , the vertical axis represents isometric hip flexion force normalized for height and weight. Higher scores indicate greater strength. In Figure D , the vertical axis represents the Timed-Up and Go score in seconds. Higher scores indicate worse mobility. In Figure E , the vertical axis represents the Repeated Chair Stands score. The score indicates the number of seconds it takes the participant to move from a seated to standing position five times. Higher scores indicate greater functional limitations with getting out of a chair. In Figure F , the vertical axis represents the Physical Activity Scale for the Elderly score.
Factors Associated With Change in Balance Confidence
Consequences Associated With Change in Balance Confidence
Higher scores indicate greater levels of physical activity. In Figure G , the vertical axis represents the Activity Restriction Subscale score from the Survey of Activities and Fear of Falling in the Elderly. Scores range from 0 to 11 with higher scores indicating greater participation in the 11 daily activities measured. In Figure H , the vertical axis represents the Lubben's Social Network Scale score. Scores range from 0 to 50, with higher scores indicating larger social networks. represents a separate analysis. Changes in ABC scores were significantly associated with changes in all the impairment, functional limitation, and disability variables, after controlling for treatment group assignment and age. Decreasing ABC scores were associated with deteriorating balance, hip flexion strength, scores on the TUG and repeated chair stands, decreasing physical activity levels, increasing activity restrictions, and shrinking social networks. 
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Discussion
To the authors' best knowledge, this is the first study to describe change in balance confidence in a population-based sample of community-dwelling older women at risk for falling. This study described how balance confidence changed over time, identified predictors of this change, and identified associations between decreasing balance confidence and increasing disability. Participants had varying levels of balance confidence at baseline. Women with worse physical and mental health function reported lower levels of confidence. The average decrease in balance confidence was about 5% over 2 years. Most well-known fear of falling correlates did not independently predict baseline levels of balance confidence or decreasing balance confidence, including falls. In the multivariate model, only low physical function and poor mental health were associated with lower levels of confidence at baseline. Even though linear change in balance confidence was no longer significant in the multivariate model, reports of poor emotional health and having urological disorders were associated with change. These findings suggest that risk factors for having low balance confidence may be different than risk factors for decreasing balance confidence over time. Thus, the selected variables did a better job of predicting the level of balance confidence than they did predicting change in balance confidence. The idea that risk factors for existing versus new or worsening fear of falling are different is supported in the literature. Austin et al.'s (2007) study of 1,282 older community-dwelling Australian women found more predictors for persistent fear of falling (i.e., live alone, high body mass index, cognitive impairment, depression, anxiety, falls, walking assistive device use, and mobility impairments), than for new onset fear of falling (i.e., high body mass index and mobility impairments). However, there are potentially alternate explanations for these findings. The low levels of depressive symptoms in this sample may explain why a relationship between depression and balance confidence was not found. Another alternate explanation may also be that 2 years was not enough time for these predictors to exert their effect on decreasing balance confidence. Also, the relatively high balance confidence scores in this population-based sample of older women at risk for falling may limit the discovery of relationships. However, the mean balance confidence score (78.2 ± 16.7) in this populationbased sample was similar to the value (77.0 ± 20.0) reported in a populationbased sample of older women with low bone mass (Liu-Ambrose et al., 2006) and slightly lower than the value (83.0 ± 19.5) reported in a population-based sample of community-dwelling older adults (Hadjistavropoulos et al., 2007) . The similarity in balance confidence scores between these three populationbased samples lend support to the generalizability of the findings to the target population of community-dwelling older adults.
The finding that general health status, older age, and falls did not predict baseline levels or change in balance confidence adds to the equivocal evidence in the literature. In the literature, only female gender and poor selfrated general health status have been consistent predictors of new onset fear of falling (Friedman et al., 2002; Lach, 2005) . Some studies indicate falls (Friedman et al., 2002; Lach, 2005) and older age (S. M. Friedman et al., 2002; Murphy et al., 2003) predict new onset fear of falling, while others do not (Austin et al., 2007; Lach, 2005; Murphy et al., 2003) .
In this randomized study, participants in the fall prevention group did not experience a difference in the way balance confidence changed over time compared to the control group, nor was the fall prevention intervention successful at improving balance confidence. Several randomized controlled trials of multifactorial fall prevention have been unsuccessful at changing fear of falling (Dukyoo, Juhee, & Lee, 2009) . Programs successful at reducing fear of falling have targeted it as the primary outcome (Zijlstra et al., 2007) . Taken together, these findings suggest that interventions effective at preventing falls may not be effective at treating fear of falling. Alternative explanations for the lack of treatment effect on balance confidence include not requiring participants to have fear of falling upon enrollment and the positive skew of ABC scores indicating high confidence. Older adults with fear of falling avoid participation in fall prevention programs (McInnes & Askie, 2004) , and there may not have been enough women in the study with fear of falling to find a treatment effect. A second possibility is that balance confidence was improved for participants in the fall prevention program, but the ceiling effects of the ABC in this population of older women could not account for the changes (Talley, Wyman, & Gross, 2008) . Other trials using more than one fear of falling measure have found discrepant results in efficacy, so the measure used can influence results (Zijlstra et al., 2007) . However, there was a significant decrease in ABC scores over time suggesting this measure captures some aspect of fear of falling reliably in this population.
Researchers including fear of falling as a secondary outcome in fall prevention trials need to make careful decisions about who to include in the study and how to measure fear of falling. Future research on fear of falling interventions should target women who admit to this fear and should use measures of fear of falling appropriate for the target population. The evolving theoretical conceptualization of fear of falling and the lack of consensus on the best measures of fear of falling indicate the use of multiple measures is prudent (Scheffer et al., 2008) . Future interventions should account for increasing fear over time, even in women reporting low levels of this fear and include activities to manage functional decline, urological disorders, and emotional distress. This is the first longitudinal cohort study to indicate decreasing balance confidence is associated with increasing impairments in balance and hip flexion strength, functional limitations with mobility and with getting out of a chair, activity restrictions, decreasing physical activity levels, and decreasing social networks. The association between decreasing balance confidence and increasing impairments in balance and hip flexion strength and increasing functional limitations with mobility and with getting out of a chair support the idea that balance confidence may reflect a realistic appraisal of one's actual level of fall risk (Hadjistavropoulos et al., 2011) . It may also suggest that a feedback loop exists where decreasing confidence triggers increasing disabilities. Future studies are needed to identify potential mediators. These findings support previous research identifying fear of falling as a contributor to the disablement process (Judge, Schechtman, & Cress, 1996; Lach, 2005) . Thus, balance confidence plays an important role in the disablement process and should be accounted for when treating or studying disability in older women.
Future research is needed to identify predictors of decreasing balance confidence and to identify subgroups of older women most likely to be impaired by low balance confidence. Potential predictors that should be examined that were not available in this study include acute changes in health status (i.e., hospitalization), anxiety, perceived risk of falling, perceived ability to manage a fall, perceived control over falling, and risk taking personality traits (Yardley & Smith, 2002) . This analysis examined average change; however, each participant has a different pattern of change. Future research could select only those women who demonstrate decreasing confidence and identify what predicts change for these women to identify low confidence early and to intervene to arrest its decrease. This is the first study to find that urological disorders are associated with lower balance confidence at baseline and with decreasing balance confidence. It is unclear as to the mechanism for this relationship. It may be that women with urinary urgency or frequency fear falling as they rush to the bathroom. Alternatively, women with urinary incontinence are at increased risk for falling, and there may be a common neurological disorder that accounts for impaired balance and urinary dysfunction. So, the decreasing confidence associated with urological disorders may be related to behavior (i.e., rushing to the bathroom) or with a sense of unbalance associated with a common neurological disorder. More research is needed to clarify this mechanism, because treatments would vary based on the mechanism (i.e., reinforce behavioral change or treat an underlying neurological dysfunction).
There are limitations to this study. In this analysis, the disablement model was used to identify relationships between increasing balance confidence and several components of disability. However, the design of this study does not support a causal model and the relationships found could be bidirectional. It is plausible that increasing impairments, functional limitations, and disability contribute to decreasing balance confidence. However, even if the reverse relationship exists, this study provides important evidence that balance confidence has associations with several important functional outcomes.
An additional limitation to this study is the inability to disentangle the complex relationships between fear of falling, balance confidence, and falls, as a measure of fear of falling was not available. However, the findings support some relationships proposed by Hadjistavropoulos et al. (2011) in their reconceptualization of fear of falling. Specifically, this study supports the idea that balance confidence may stem from a realistic appraisal of one's own balance, gait, and strength abilities. It also supports the idea that balance confidence is associated with activity avoidance and social support.
In conclusion, this study provides new knowledge that balance confidence decreases over time in community-dwelling older women at risk for falling and that predictors for decreasing confidence may be different than for new onset or existing balance confidence. It also found important relationships between decreasing balance confidence and increasing disability, providing evidence that it is an important intra-individual factor in the disablement process. Future research on disability in older women should include balance confidence as a contributor to disability. from the John A. Hartford Foundation's Building Academic Geriatric Nursing Capacity Program. Data for this study came from a project supported by Grant R01 NR5107 from the National Institute of Nursing Research and the Office of Research on Women's Health, Bethesda, Maryland. The contents of this article are solely the responsibility of the authors and do not necessarily represent the official views of the funding agencies.
